Chromosome inversions are accurately identifiable in the larval salivary glands of Drosophila. They are known to vary in frequency in wild populations and are believed to have an adaptive function. Most of the frequencies reported have been obtained from the larval progeny of females inseminated in the wild and thus represent the frequencies to be expected in the gametes. Dobzhansky and Levenel and Levitan2 have found that the association of two inversions in the egg to form either an inversion homozygote or a heterozygote apparently occurs at random.
Chromosome inversions are accurately identifiable in the larval salivary glands of Drosophila. They are known to vary in frequency in wild populations and are believed to have an adaptive function. Most of the frequencies reported have been obtained from the larval progeny of females inseminated in the wild and thus represent the frequencies to be expected in the gametes. Dobzhansky and Levenel and Levitan2 have found that the association of two inversions in the egg to form either an inversion homozygote or a heterozygote apparently occurs at random.
Should selection occur in nature of one class or the other, or of particular combinations within either class, then the association of inversions in adult flies might be expected to deviate from the Hardy-Weinberg (binomial-square) rule. Significant deviations would contribute to an understanding of the adaptive function of the inversion. These frequencies of inversion combinations in adults are difficult to obtain because of the necessity of a mating procedure and greatly increased cytological examination, and they have seldom been reported.
Levitan2 has reported briefly on combination frequencies in both male and female adults of D. robusta. He found no significant deviations from the Hardy-Weinberg rule in the combined data of both sexes, except possibly for the inversions in one chromosome, in which the females had an excess of heterozygotes. In most other cases he found an excess of homozygotes, which was, however, not statistically significant, and he also mentions some unpublished data of Carson and Stalker on this species which were similar. He also suggests2' 3 that selection may not act equally on both sexes in this respect. Whether it does in D. pseudoobscura and w-hether it acts differentially between inversions are difficult to determine, because the females of this species have no diapause, as they have in D. robusta, and means of dissemination of the former have not as yet been found. The data for adult flies of D. pseudoobscura have therefore been restricted to the inversion combinations carried by males. Should there be systematic differences between the sexes of this species, then any interpretation of results obtained only from males would obviously need to be qualified.
The chief report of adult frequencies in D. pseudoobscura thus far made has been that of Dobzhansky and Levenel on 2,317 adult males. The sixty-six samples on which they were based had been collected over a period of ten years, mostly in the San Jacinto Mountains,4 but over a wide area elsewhere, from the mountains of the Mojave Desert southward to southern Arizona. Only those in the San Jacinto Mountains were in any way systematic, in the sense that they represented samples collected monthly throughout the year. The purpose of this paper is to report similar observations, made systematically during a three-year period at five collecting stations in the San Jacinto Mountains near Los Angeles.
Adult males were collected at monthly intervals, weather permitting. The populations are depleted during winter and at some stations during the hot summer months, and adequate samples are frequently unobtainable during Ithese periods.
Each male of a collection was mated in the laboratory to a stock homozygous for 915 the Standard gene arrangement. The salivary glands of larvae from each cross were examined cytologically, and the third-chromosome combination of arrangements was recorded. If eight larvae of the cross were found to have the same combination with Standard, the wild male was regarded as a homozygote of the wild arrangement. The probability of misdetermining a heterozygote for a homozygote would be 1/12s, which is a negligible factor.
The data were first analyzed for a deficiency of homozygotes by a t test used by Dobzhansky and Levene (see Table 1 ). This method combines the homozygotes into one class and does not discriminate between the frequencies of different homozygotes and heterozygotes. Their combined samples from Pifion Flat and Keen Camp, with which our own can be directly compared, were composed of 703 males, collected from May, 1939 , to April, 1947 . The t values for the deficiency of homozygotes at Pifion Flat were positive in only two of their twelve samples, and the P value for the deficiency of homozygotes in all the samples is 0.015. The t value at Keen Camp was positive in one sample of ten, and the P value for all is 0.0001. The P value for their combined samples at both stations is also 0.0001, indicating, thus, a substantial departure from the Hardy-Weinberg rule and a differential survival for the heterozygotes. Furthermore, the P value of the departure from-the expected for samples from their whole area was 10-, which indicates a general deficiency of homozygotes at this time. The P value for our combined samples, on the other hand (Table 1) , which include Pifion Flat and Keen Camp, is 0.40, indicating that the relative frequencies of the homozygotes and heterozygotes did not deviate, on the average, from the expectancies of the HardyWeinberg rule when samples were more or less regularly made of each successive generation during the year. Our data apparently correspond to those of Levitan and to those of Carson and Stalker. Table I is so arranged that comparisons can be made of different stations in different years and during spring and summer. For example, at Pifion Flat a negative t value will be found for the first six months of 1952 (P = 0.33) and a positive value for the last six months (P = 0.06). (Levene's method takes inbo account only one tail of the curve.) Although the first is a good fit to the expected, the latter suggests a possible excess of homozygotes. In 1953 a more suggestive deficiency of homozygotes during the first six months is indicated, but no collections of adequate size were obtained during the remainder of that year. In the first six months of 1954, the t value was positive, but. no significance can be attributed to this subsample. The indication of a possible excess is, however, repeated (P = 0.07). Therefore, when the data for Pifion Flat are combined, a relatively good fit to the expected is indicated from January through June, and a real excess may have occurred during the last six months (P = 0.02). Since the deviations during the two parts of the year are opposed, the average deviation is not significant (P = 0.27).
When all the samples are combined by season and year, as shown in the bottom row, the P values suggest that a real deficiency of. homozygotes may have existed generally in this area during the early part of both 1952 and 1953, and a real excess during the latter part of both years. In 1954 the deviations are reversed in sign but are not significant. This tendency for seasonal differences is still indicated for all three years, but the final P value of 0.40 indicates no deviation on the average in the combined samples for this period. The Table 1 , and particularly the differences between our results and those of Dobzhansky and Levene. We have therefore treated the data in another way in order to obtain this information. The method of obtaining the frequencies of different inversion combinations is indicated for three samples in Table 2 . Deviations based on a subsample of less than five (e, col. 2) may not be reliable. The complete and extensive data on which these summaries are based can be had by application to the authors. the second, and the significance at the 5 per cent level is given in the third. The numeral 1.000 in this column indicates a P value of 0.05, the excess or deficiency being indicated by the sign. Ih those instances in which e is less than 5, the significance of the deviation may have been overemphasized. These small numbers would not alter the validity of the summations we shall presently refer to. All the data are on file.
The deviations of the six homozygotes and heterozygotes which compose the majority in the adults at the three stations at which the most complete series of collections were made are graphed in Figure 1 . The data for Santa Rosa Mountain and Thomas Mountain, as well as additional data obtained in 1955, conform to this graph. Part of these data were presented by Epling, Mitchell, and Mattoni.6 The base line in this diagram represents the expected frequency. The bars, differently shaded to indicate the year of collection and arranged according to the date of collection, represent the deviations, either plus or minus, in the samples of the combination concerned. A horizontal line above, below, or through a bar indicates the 5 per cent significance level and corresponds to the value 1.000 in Table 2 . Summations for each year are shown at the right. It would be expected that 5 per cent of the samples would show a significant deviation purely by chance and that one of the twenty-odd bars might exceed the significance level for this reason alone, with equal chances of its being either deficient or in excess. This limitation is qualified, however, by the obvious consistencies of positive and negative values in some of the combinations and by the summations as well. The sustained deficiency of STCH, at Piffon Flat and Vandeventer Flat, for example, together with the significant deficiencies of several samples, makes probable the fact that STCH has actually been deficient in most of these samples. This conclusion is enhanced by the fact that the P value for this heterozygote in the combined samples at Pifion Flat is 10-5 and in those at Vandeventer Flat is 10-. ARCH, on the other hand, appears to have been in excess at both stations, with a P value at Pifion Flat of 0.01 and at Vandeventer Flat of 0.0001. The homozygotes also differ consistently. STST appears to have been in excess at least in 1952 and 1953, with a combined P value of 0.03 at Pifion Flat and of 0.015 at Vandeventer Flat. ARAR, on the other hand, has been deficient, except perhaps in 1954. Its combined P value for Piflon Flat is 0.02 and for Vandeventer Flat is 0.015. At the same time, STST, ARAR, and CHCH appear from Figure 1 to have been deficient in the early samples at both stations. If we combine these samples as indicated in Table 3 , we find, however, that the deviations of STST and CHCH fit the expected closely, with the strong probability that ARAR was deficient. binations, such as ARCH, however, appear to have had a continued advantage, at least in some parts of the population; others, such as STCH, have been consistently discriminated against. Some homozygotes, such as STST, appear to have had an advantage; others, such as ARAR, have not. These differences among combinations suggest that each has a particular function in maintaining the fitness of the population. If so, any investigation of the role of inversions in these populations must be concerned with particular combinations.
The Standard inversion is presumably the principal determinant of the fitness of these populations, so far as inversions are concerned, because of its much greater frequency. We shall present evidence elsewhere which indicates that its fluctuations in frequency are chiefly a function of its homozygote, STST. 1 Th. Dobzhansky and H. Levene, Genetics, 35, 537-547, 1948. 2 M. Levitan, Genetics, 36, 285-305, 1951 . 3M. Levitan, Evolution, 7, 62-74, 1955 June 28, 1955 It has been recently suggested1' 2 in a symposium on "Pseudoallelism and the Theory of the Gene" that within pseudoallelic complexes there will exist as many "functional" loci as there are "spatial loci". Attention was paid to the singed locus (sn, at 21.0 of the X chromosome; bristles curled)3 in Drosophila, where it had been shown4 that sn3, a female-fertile allele, and snawk, a female-sterile allele, were separable by crocsing over and thus exhibited at least some of the properties usually associated with pseudoalleles. Further unpublished data (which will be listed here) also revealed crossing over between sn3 and other female-sterile alleles at the singed locus. This evidence was, therefore, suggestive of "two, more or less independently varying attributes (fertility and bristle effects)".2 However, additional investigations, which will be reported here, indicate that it is not possible to separate the singed complex so simply into one "fertile" locus and one "sterile" locus.
To detect crossing over between the various singed alleles, females with attached-X chromosomes were employed.5 The markers used for the test of sn' and sn3 were eosin (we, at 1.5), carmine (cm, at 18.9), cut-6 (ct6, at 20.0), and ocelliless (oc, at 23.1)3 (see Fig. 1 ). With respect to the tests for crossing over between other VOL. 41, 1955 
